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ABSTRACT
T he PH A SA R  (Phrase-based  A ccura te  Search A nd R etrieval) 
system  is an  In fo rm ation  R etrieval and  T ext M ining system  
for professional applications. Following th e  im plem en ta tion  
of a p ro to ty p e  in  th e  b iom edical dom ain , we are  cu rren tly  
im plem enting  PH A S A R  for professional search  in  th e  in te l­
lec tual p ro p e rty  (IP) dom ain.
General Terms
Professional search, In te rac tive  search, In te llec tual P ro p e rty
1. INTRODUCTION
Professional search  m ay be d is tingu ished  from  w hat could 
be te rm ed  inciden ta l search  by th e  following characteristics:
(1) T he  search  is perform ed by professionals, in  th e ir  own 
a rea  of expertise; (2) T he  search  is w orth  investing som e (ex­
pensive) tim e  and  effort; (3) T he  search  is over a very large 
collection o f docum ents, m any of w hich m ay be  relevant; (4) 
T he  in fo rm ation  need is clear b u t com plex, th e  user can  rec­
ognize relevan t answ ers; (5) T he  in fo rm ation  need m ay have 
to  be answ ered by gathering  (passages from ) m any docu­
m ents; and  (6) R epe titions of th e  search  process w ith  sm all 
m odifications in  th e  query  are ro u tin e  [3].
T he  p ro to ty p e  of th e  PH A S A R  search  system  [3] has been 
developed for professional search  on th e  M edline d a ta  col­
lection  com prising 18,837,276 scientific ab s trac ts  from  th e  
b iom edical dom ain . T he  PH A SA R  system  expects a query 
to  consist of ph rases ra th e r  th a n  keywords. In  an  in terac tive  
process, th e  searcher ind ica tes  w hich phrases should occur 
in  th e  docum ents for th em  to  be  relevant to  h is /h e r  infor­
m a tio n  need (a form  of query-by-exam ple).
Recently, th e  p ro jec t Text M in ing  fo r  In tellectua l Property
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(T M 4 IP )1 has s ta r te d  a t th e  U niversity  of N ijm egen. In  th is 
p ro jec t, th e  PH A SA R  system  will be im plem ented  for in te l­
lec tual p ro p erty  search, i.c. search  in  a d a tab a se  of 9.5 m il­
lion  fu ll-tex t p a te n t docum ents. I t has been  observed th a t  
p a te n t searchers prefer B oolean search  over ranked  search 
because th ey  desire full con tro l over precision and  recall. 
T hey  are w illing to  invest w ork in  order to  ensure th a t  th ey  
retrieve all relevant in fo rm ation  p e rta in in g  to  a query. These 
user characteristics m a tch  well w ith  P H A S A R ’s in terac tive  
fo rm ula tion  of phrase queries.
In  th is  poster, we presen t th e  PH A S A R  search system  in  
its  cu rren t form  and  we discuss th e  challenges th a t  we m eet 
in  im plem enting  PH A SA R  for th e  in te llec tual p ro p erty  do ­
m ain.
2. THE PHASAR SEARCH SYSTEM
In  th is  section , we present th e  basic princip les of th e  PH A - 
SA R  system  following one specific exam ple: th e  question  
“W h at genes are  induced by L PS  in  d iabetic  m ice?”, taken  
from  th e  set of queries used in  th e  T R E C  2007 genom ics 
tra c k 2.
P H A S A R  p e r f o r m s  s e n te n c e  r e t r i e v a l  and  presen ts th e  
resu lts  in  th e  form  of sho rt passages w ith  a link  to  th e  com ­
p le te  docum ent.
P H A S A R  u s e s  p h r a s e s  a s  t e r m s .  In  th e  classical ap ­
proach, a  ph rase  is a  sequence of (consecutive) w ords (e.g. 
using th e  sequence diabetic m ice  as a query  in s tead  of th e  
sep a ra te  w ords diabetic and  m ice ). In s tead  of th is  ty p e  of 
word sequences, PH A S A R  uses D ependency T rip le ts  (D Ts) 
as term s. A dependency  tr ip le t is a  p a ir of (lem m atized) 
w ords w ith  th e ir  re la tion , e.g. [m o u se ,A T T R ,d iab e tic ] . P H A ­
SA R ’s D T  fram ew ork is based on th e  principle of aboutness. 
D T s have been  used successfully in  Q uestion  A nsw ering [1] 
for th e  precise m atch ing  of in p u t questions to  th e ir  answers.
In  PH A SA R , th e  D T s are o b ta ined  from  b o th  th e  indexed 
docum ents and  th e  queries in  th e  following steps: depen­
dency parsing  is followed by a tran sd u c tio n  to  D T s, in  w hich 
(syn tactic) varia tions are norm alized  on to  a com m on rep re­
sen ta tion . E.g. PH A S A R  m aps th e  sentences “T N F -a lp h a  is 
induced  by L P S ” and  “LPS induces T N F -a lp h a” to  a single 
rep resen ta tio n  in  th e  index.
P H A S A R  e x p e c t s  p h r a s e  q u e r i e s  th a t  are m atched  to
1See h ttp ://w w w .p h a sa r.c s .ru .n l/T M 4 IP .h tm l
2h ttp :/ /ir .o h su .e d u /g e n o m ic s /
th e  index of D Ts. In  th e  cu rren t PH A SA R  search interface, 
th e  searcher fills (a t least tw o of th e  th ree ) slots for sub jec t, 
verb and  object . T aking ‘query-by-exam ple’ literally, we can 
use th e  query LPS in d u ce TN F-alpha in order to  find 
passages confirm ing th a t  “T N F -a lp h a  is induced by L P S ”. 
R eplacing th e  conten ts of one of th e  slots by a question  m ark, 
PH A S A R  shows (besides th e  sentences from  th e  corpus th a t  
m atch  th e  query) a list of th e  te rm s th a t  occur in th e  ?- 
position  of th e  phrase, ordered by docum ent frequency.
T h e  u s e r  g e n e r a l iz e s  a n d  s p e c ia l iz e s  t h e  q u e r y  in ­
te r a c t iv e ly .  Q uery  generalization  can be achieved by either 
jo in ing  m ultip le te rm s using th e  or opera to r, or by using one 
of th e  b u ilt- in  th esau ri for selecting a sem antic te rm  type. 
E.g. T he sem antic  ty p e  UMG7-GENE-OR-GENOME: can be used 
in th e  query | LPS | | in d u ce  | | UMG7-GENE-OR-GENOME: | in o r­
der to  find all sentences in which a gene or genom e is m en­
tioned  to  be induced by LPS.
A query can be m ade m ore specific, e ither by add ing  m ore 
te rm s in th e  query  slots or by se ttin g  a contex t from  which 
th e  resu lts  have to  be retrieved. We can e.g. first p u t th e  
query  “d i a b e t i c  m ice” and  save it as a con tex t, a fter which 
we can query | LPS | | in d u c e ]  |~? in th is  con tex t to  get th e  
answ ers we search for.
F igure 1 shows a screen sho t from  th e  cu rren t p ro to ty p e  of 
th e  PH A SA R  search engine3.
F ig u r e  1: S c re e n  s h o t  o f  P H A S A R  d is p la y in g  t h e  
r e s u l t s  f r o m  t h e  M e d lin e  c o r p u s  fo r  t h e  s t r u c t u r e d  
q u e r y  | LPS | | in d u c e ]  [ ?  in  t h e  c o n te x t  o f  “ d ia b e t i c  
m ic e ”
3. CHALLENGES IN TM4IP
In  th e  T M 4IP  pro jec t, th e  PH A S A R  system  will be im ­
p lem ented for in te llectual p ro p erty  d a ta . For th is  app lica­
tion , we are developing it in tw o directions: (1) im proving 
th e  parser and  ex tending  th e  tran sd u c tio n  process, and  (2) 
ad ap tin g  th e  system  to  th e  p a ten t d a ta  dom ain. T here  are 
a num ber of challenges th a t  we will face.
F irs t, in order to  im prove th e  accuracy of th e  dependency 
parser, it will be tu rn ed  in to  a hybrid  parser [2] using lexical 
and  tr ip le t probabilities. T h is requires a b o o ts tra p  process 
th a t  will tak e  tim e  and  effort b u t is expected  to  lead to  much 
higher accuracy. P a te n ts  te x ts  ten d  to  con tain  very long 
sentences w ith  m any coord inated  phrases (see th e  exam ple 
below ). T his a challenge for any parser, w hich m ust handle
com plex coord inations and  cope w ith  th e  am biguities caused 
by m ultip le  p repositional a ttach m en ts .
A steering  system  is provided for holding th e  
steering  wheel generally  parallel to  rea r wheels 
on th e  tra c to r  and  for tu rn in g  th e  steering  wheel 
th ro u g h  an  angle and  opposite to  a steering  angle 
of th e  tra c to r  to  b ring  th e  plow assem bly beh ind  
th e  tra c to r  du ring  tu rn s . (doc. XX000200)
In  th e  fu tu re , we also p lan  to  ex tend  th e  descrip tive fram e­
work of th e  parser g ram m ar w ith  aspects of language th a t  
a re  not d irectly  re la ted  to  th e  abou tness of a sentence such 
as verb  m odalities and  negation.
A second challenge lies in th e  fu rth er extension  of th e  nor­
m alization  process th a t  takes place in th e  tran sd u c tio n  from  
parse trees to  tr ip le ts . In th e  cu rren t version, syn tac tic  vari­
a tions such as passive versus active voice are a lready  covered 
(as exem plified in Section 2). A very im p o rtan t add ition  is 
th e  im plem en ta tion  of an ap h o ra  reso lu tion  using th e  s ta tis ­
tics of th e  D Ts. U sing th e  cu rren t parser, we find am ong 
th e  m ost frequent dependency tr ip le ts  m any tr ip le ts  w ith  
an ap h o ra  such as [ i t ,S U B J ,fo rm e d ] .  A n essential p a rt of 
th e  norm aliza tion  process is to  m atch  these  an ap h o ra  to  th e  
correct an tecedent, in order to  have access to  th e  inform a­
tio n  contained in th e  tex t. A no ther p a rt of th e  norm aliza­
tio n  process is to  m atch  synonym s and  to  resolve abb re­
v iations for technical te rm s, w hich are frequent in p a ten ts  
docum ents.
T he  last challenge is m ore of a m eta-challenge: evaluating  
th e  P H A S A R /T M 4 IP  system  during  its developm ent. We 
consider tw o areas of evaluation: (1) evaluation  of th e  accu­
racy  of th e  hybrid  dependency parser and  th e  norm alizing 
tran sd u c tio n , for w hich we need su itab le  gold s tan d ard s , and
(2) evalua tion  of th e  PH A SA R  search system  on in tellectual 
p ro p erty  da ta . In  2009 we in tend  to  p a rtic ip a te  in th e  first 
ed ition  of th e  C L E F -IP  tra c k 4. T his will provide us w ith  th e  
o p p o rtu n ity  to  use com m on evaluation  da ta . However, since 
PH A SA R  expects ph rasa l queries in an  in terac tive  se tting , 
we will not be able to  perform  a fully au to m atic  evaluation.
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